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Introduction
Commercial sand dredging is very rampant around Uyo zone of Ikpa River, South East Nigeria. For thousands of years,sand and gravel dredging have been used for construction of roads, buildings, bridges and other infrastructure all overthe world. The demand for these resources continues to increase in response to increase in demophoric growth, which
is the concept of population growth in a biological sense vis-avis increase in the technology-consumption matrix, posing
negativeeffects on the environment (Wetzel, 200 I). Although many families within the study area rely on the sand dredging
as their source of income and sustenance, the dredging has severe impacts on the aquatic environment as well as the adjacent
riparianland and vegetation.
The first in line to suffer the impacts are the Plankton. The avalanche of sediment plumes during dredging results in
cloggingand killing of micro aquatic biota, mostly the plankton. Abiogenic turbidity arising from sand dredging could kill
and possiblyexterminate some species of Plankton. Where organisms are not killed the turbidity leads to reduced light pen-
etrationandconsequent reduced phytoplankton primary productivity (Dokulil, 1994),disturbance and dislodgement/displace-
ment of species attached to the stream bed deposits as well as reduced feeding opportunities.
Plankton are the starting point of energy transfer in the aquatic ecosystem. Their well-being is of paramount im-
portanceto the overall health and integrity of the system (Ekwu and Sikoki, 2006). This is because their normal metabolic
functioningis central to the processes that take place in the system that influence the fate of contaminants, with respect to
biogeochemicalcycling, bioavailability, biomagnifications, and bioaccumulation and even direct toxicity to the organisms
themselves.This study was carried out to assess the impacts of sand dredging on the plankton communities of Ikpa River.
Abstract
Theplankton communities of Ikpa River, downstreamfrom a sand-dredging area were studied for a period of 12months (March 2010
to February 20II), covering dry and wet seasons. Most Physico-chemical parameters (pH, Turbidity,Silicates, Transparencyand Con-
ductivity) exhibited highly significant spatial variation (p< 0.01), whereas seasonal variation of these variables was not statistically
significant (p>0.05). Significant seasonal variation (p<0.05) was however observed in temperature, Dissolved Oxygen, Biochemical
Oxygen Demand (BOD), Total Dissolved Solids (TDS), Phosphorus, Nitrates and Conductivity. A total of 51 Taxa of Phytoplankton
belonging to 43genera and 5families were identified during theperiod of study. Baci/lariophyceae recorded the highest relative abun-
dance with 52.4I%,followed by Chlorophyceae with 32.05%, Cyanobacteria with 13.35%, while Euglenophyceae and Dinophyceae
contributed 1.26% and 0.83%, respectively. Among the Diatoms, Melosira granulata was the most dominant species with Shanon
- Weiners Diversity Index (HI) of 0.23 and Simpson '3 Dominance Index (D) of 0.017. A highly significant variation (p<O.OI)was
observed in spatial distribution and seasonal abundance of most of the algal groups, whereas taxa occurrence showed no significant
difference (p> 0.05) among the stations and the seasons. A total of 8 taxa of Zooplankton belonging to 4genera were identified.Rotifera
were the mostprevalent group with 4 taxa,followed by Cladocera with 2 taxa, while Protozoa and Copepoda recorded I species each.
A highly significant spatial and seasonal variation (p<0.01) was observed in Zooplankton abundance among the stations. The Zoo-
plankton dominanceprofile also showed Rotifers ranking the highest with Shanon - Weiners Diversity index (HI) of 0.21 and Simpson s
DominanceIndex (D) of 0.014. Correlation coefficient also showed a highly significant relationship (r = 0.881; p< 0.01) between Zoo-
plankton and Phytoplankton abundance. Also, a highly significant relationship (r = 0.961; p< 0.05) existed between overall plankton
distribution and abundance and water quality parameters. Alternative sources of building materials such as Fly Ash and Industrial
Hemp have been recommended in order to reduce or eliminate the needfor sandfor building purposes.
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Fig. 4: Spatial distribution of zooplankton in Ikpa River.
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Fig. 3: Spatial distribution of phytoplankton in Ikpa River.
........
Fig. 2d: Monthly variation of total suspended solids (TSS) in Ikpa River.
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Fig. 2c: Monthly variation of BOD in Ikpa River.
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Discussion
Overall phytoplankton densities were relatively low compared
to other waters within the geographical area (Akpan and Ofem,
1993; Ekwu and Sikoki, 2006). This is probably due to the gen-
eral perturbation of the area, which prevents build-up ofphyto-
plankton biomass. The low density of phytoplankton in station
2 compared to other stations coincided with the extremely high
turbidity and low transparency values at this station. Abiogenic
turbidity has been known to light-limit algal productivity (Do-
kulil, 1994; Lind et a!. 1992; Wetzel, 2001). The relatively
higher abundance of diatoms in the river system could be at-
tributed to the copious amounts of silicates in the water, occa-
sioned by the sand dredging. Silicates constitute the main nu-
trient for the buildup of diatom cell structure (Wetzel, 200I).
The high level of silica in this water is a deviation from the normal situation of riverine waters which are usually poor in sil-
ica (Wetzel,2001; Hynes, 1971). Generally, the observed increased dry season levels of silicate during this study coincided
with increased sand dredging activities by reason of convenience of operation during the period. The observed higher abun-
danceof both phytoplankton and zooplankton in station 4 in comparison with other stations could be due to the rather lentic
nature of this station which allows for buildup of plankton densities. The low densities along the river channel on the other
hand, could be due to river discharge, which prevents biomass production and build up of cell densities. Increased river dis-
chargeand current speed especially in the wet season has been established as being responsible for low taxa occurrence and
cell density in rivers due to low residence time (Lowenberg and Kunzel 1992). Similarly, the observed higher taxa numbers
of bothphytoplankton and zooplankton during the dry season is attributable to the lower river discharge and higher residence
time of water which favor higher plankton biomass production. The
observed dominance of Rotifers among the zooplankton communi-
ties could be due to comparative habitat advantage. the bulk of zoo-
plankton identified during this study were contributed from Station
4, which has a quiescent water column structure. Rotifers have been
known to thrive and flourish under quiet and near stagnant condi-
tions (Ovie, 1993;Ekwu and Sikoki, 2005).
As revealed by this study, the demands of anthropogenic per-
turbations on the Ikpa stream continuum through sand dredging are
enormous. Such activities should be regulated. by way of regular
environmental impact assessments with continuous monitoring.
Furthermore, the use of alternative sources of building ma-
terials such as Fly Ash and Industrial Hemp should be encouraged
in order to reduce or possibly eliminate the need for sand. Fly Ash
has been used extensively in other countries (Jayawardane et a1.;
Bouzoubaa et a!., 2001; Obla, 2008) for building construction of all
kinds. Indeed, these workers have demonstrated the advantages of
Fly Ash concrete cement over the normal sand concrete.
Highly significant spatial variation in abundance (p<O.OI)was observed between Station 4 and Station 2 for both phy- C;;
toplankton and zooplankton. Significant seasonal variation (P<0.05) was observed in Diatoms and Green algae, with higher ~
taxa numbers recorded in the dry season. ~
Zooplankton comprised an assemblage mostly Rotifers, ~
Cladocera and Copepods. Other groups such as insect larvae ;:::
and fish larvae were also identified. Rotifers contributed the 0r-
highest percentage (37%) of the zooplankton relative abun- 0
dance, followed by the Cladocerans with 23%. Similarly, the ~
highest relative abundance of zooplankton was recorded in
Station 4 (backwater station), followed by Station I and Sta-
tion 3, while Station 2 contributed the least abundance..
The results of Phytoplankton and Zooplankton densities are shown in figures 3 and 4, respectively. Five families of
phytoplanktonwere identified in this study as Bacillariophyceae (Diatoms), Chlorophyceae (Green Algae), Cyanobacteria
(BlueGreen Algae), Euglenophyceace (Euglenoids) and Dinophyceae (Dinoflagellates). The diatoms recorded the highest
relativeabundance (53%), followed by the green algae (32%), throughout the sampling period. Only one species of Dinofla-
gellateswas observed throughout the period of investigation. The highest phytoplankton abundance was recorded in Station Vl
4, while the lowest was observed in Station 2.
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